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CONVERSION FACTORS, VERTICAL DATUM, 

AND ABBREVIATED WATER-QUALITY UNITS 
 

Multiply By To Obtain 
 

foot 0.3048 meter 

mile 1.609 kilometer 

square mile 2.59 square kilometer 

gallon per minute 0.06308 liter per second 

 

 Water temperature is given in degrees Celsius (C), which can be converted to degrees 

Fahrenheit (F) by the following equation: 

F = 1.8(C) + 32 

 

 Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 

1929, a geodetic datum derived from a general adjustment of the first-order level nets of the 

United States and Canada, formerly called Sea Level Datum of 1929. 

 

 Chemical concentration and water temperature are reported in metric units.  Chemical 

concentration is reported in milligrams per liter (mg/L) or micrograms per liter (g/L).  

Milligrams per liter is a unit expressing the solute per unit volume (liter) of water.  One thousand 

micrograms per liter is equivalent to 1 milligram per liter.  For concentrations less than 7,000 

milligrams per liter, the numerical value is about the same as for concentrations in parts per 

million.  Specific conductance is reported in micromhos per centimeter (mhos/cm) or its 

equivalent, microsiemens (S/cm), at 25 degrees Celsius. 

 

U.S. Geological Survey Classification of Natural Water 
[After Heath, 1989, Table  2, p. 65] 

  ____________________________________________________________________________                                                                                                                               
 Salinity       Dissolved - solids 

         concentration 

         (Milligrams per liter) 

                                                                                                                                  ____________  
Fresh        0 to 1,000 

 Slightly saline       1,000 to 3,000 

 Moderately saline      3,000 to 10,000 

 Very saline       10,000 to 35,000 

 Briney        Greater than 35,000 
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WELL-NUMBERING SYSTEM 

 

 The well-numbering system used in Utah and in this report is based on the US Bureau of 

Land Management’s system of land subdivision.  The well number shows the location of the well 

by quadrant, township, range, section and position within the section and is relative to the Salt 

Lake Base Line and Meridian.  Well numbers for wells located in Idaho are similarly designated 

based on the Boise Base Line and Meridian, except for the quadrant which is designated with 

“ID” rather than “B” in the parentheses.  The numbering system is illustrated below. 
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HYDROLOGIC DATA FOR CURLEW VALLEY, UTAH 
 

By William H. Atkin

 

 

INTRODUCTION 

 

 This report presents well water level, 

conductivity and water quality data  

collected by the Utah Division of Water 

Rights in Curlew Valley, Utah, between 

1993 and 1997.  It also presents historic well 

water levels and well log information in 

addition to data for Locomotive Springs. 

 The Utah Division of Wildlife 

Resources owns and operates the 

Locomotive Springs Waterfowl 

Management Area.  In the spring of 1993, 

Wildlife Resources contacted Water Rights 

with concerns regarding decreasing flows 

from Locomotive Springs. Measurements 

were taken in April 1993 showing flow rates 

lower than  previously recorded.  During fall 

of 1993, Water Rights began collecting 

pertinent hydrologic data to better define 

and understand the hydrology and occurance 

of groundwater in Curlew Valley.  The 

purpose of this report is to present additional 

data collected. 

 

Previous Studies 

 A report, Water Resources of the 

Curlew Valley Drainage Basin, Utah and 

Idaho, (Baker, 1974) was published by the 

U.S. Geological Survey in cooperation with 

Wildlife Resources.  The purpose of the 

report was to evaluate the impact that 

groundwater withdrawals would have on the 

flow of Locomotive Springs.  The 1974 

report may provide a basis of comparison 

for evaluating data collected.  

 The USGS report identified and 

described three flow systems: the Kelton, 

Juniper-Black Pine and the Holbrook-

Snowville.  Although it is considered part of  

 

 

 

Curlew Valley, this report presents little 

additional data for the Kelton flow system. 

 The USGS also publishes annually a 

report of Groundwater Conditions in Utah 

showing water level trends and withdrawals. 

 

Location and Description of Study Area 

 Curlew Valley lies approximately 

100 miles northwest of Salt Lake City, near 

Snowville, Utah (Figure 1).  The valley 

extends west from Snowville approximately 

25 miles and north and south 20 miles from 

the Idaho-Utah state line (Figure 2).  At the 

southern end of Curlew Valley, Locomotive 

Springs emerges from the desert floor on the 

north shore of Great Salt Lake.  

 Agriculture provides an economic 

base for Curlew Valley.  Thousands of acres 

of irrigated cropland have come into 

production since 1955 due to ground-water 

development.  The valley has been closed to 

large, new appropriations of ground water in  

Utah since 1976. 

 

Data Collection 
 Between 1993 and 1997, field visits 

were made to more than 100 wells in Curlew 

Valley.  Locations of these wells are shown 

in Plate 1.  Basic information for wells in the 

report is given in Table 1. 

 Biannual water levels were collected 

from many wells and these measurements 

are given in Table 2.  In addition, monthly 

water level measurements were made for 

seven index wells.  The levels are presented 

in tabular form in Table 3 and graphically, 

along with (B-12-9)30cda, the USGS 

monitor well near Locomotive Springs, in 

Figure 3.  
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 Conductivity and temperature were 

measured in the field using a conductivity 

meter on samples taken from pumping 

wells.  Conductivity is reported in Table 2 

and spatially depicted on the map in Figure 

4. 

 Water quality samples were taken 

from selected pumping wells, Deep Creek 

and Locomotive Springs, and analyzed by 

the Utah Department of Agriculture and 

Food.  Results of the chemical analysis are 

presented in Table 4. 

 The flows of Locomotive Springs 

were measured by various methods by 

Wildlife Resources.  Records for three 

springs are shown in Figure 5. 

 

Acknowledgments 
 Data presented in this report was 

compiled from field work conducted by 

Water Rights, Wildlife Resources, the 

USGS, and Department of Agriculture and 

Food.  Appreciation is expressed to the 

water users of Curlew Valley who provided 

access to their wells. 

 The format for this report is adapted 

from Utah Division of Water Rights 

Hydrologic Data Report No. 1, by Ford and 

Grandy (1997). 

 

RECORDS OF WELLS 
 

 Ground water in Curlew Valley is 

mostly encountered in unconsolidated 

valley-fill deposits and volcanic rocks 

(Baker, 1974) under water table conditions.  

Drillers’ well logs often refer to sedimentary 

clay, sand and gravel, basalt or “lava”. 

Domestic and stockwatering wells are 

drilled to depths ranging typically from 100 

feet to 300 feet, with irrigation wells depths 

in the range of 300 to 600 feet.  Table 5 

summarizes selected drillers’ well logs of 

wells drilled since 1974. 

 

 

Well Levels 
 Well levels were measured 

biannually in Curlew Valley, beginning in 

fall of 1993.  Static water levels of 

accessible wells were measured with an 

electronic probe and are given in Table 2.  

Some wells did not provide access for 

measuring well levels, while others were 

discontinued for a variety of reasons.  The 

USGS also has monitor wells, most of which 

are measured each spring. 

 Water levels ranged from 25 feet 

below land surface in a well near 

Locomotive Springs, to 270 feet below land 

surface in irrigation wells near the Idaho-

Utah state line.  Depths to water in some 

stock wells were greater due to topography.  

Biannual fluctuation in the area of more 

intensive irrigation was as great as 20 feet in 

some irrigation wells.  Figure 6 is a map 

showing water levels for measurements 

taken in fall of 1993. 

 Because of fluctuation in the water 

table over the course of a year, seven wells 

were selected to be monitored monthly.  

Figure 7 shows the cyclical nature of the 

relative drawdown of these index wells.  

Two of the wells, (B-14-8)5ddd and (B-14-

9)1cdd, experience their low and peak water 

levels at different times than the other five 

wells. The cyclical nature and long-term 

trends of two wells reported by the USGS 

may be seen in figures 8 and 9.  Well (B-14-

8)11aba is immediately south of Snowville 

and well (B-12-9)30cda is just north of 

Locomotive Springs. 

 

Conductivity 

 Conductivity is a measurement of the 

water’s ability to conduct electricity.  It is 

related to the mineral content of the water.  

A YSI 33 conductivity meter was used in the 

field to measure conductivity as well as 

temperature.  All measurements of 

conductivity are reported as temperature 

adjusted for 25 degrees Celsius. 
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 Field conductivity and temperature 

were measured and reported on 66 wells.  

Wells that could provide a sample were 

measured once in 1994.  Some wells were 

not pumping when field visits were made or 

were unaccessible for taking samples.  

  Values of conductivity ranged from 

less than 400S/cm to 10,000S/cm.  There 

were dramatic differences in conductivity in 

wells separated by a distance of only one 

mile as may be seen in Figure 4. 

 

Water Quality 
 Water samples were collected from 

several sites over the course of the study and 

were analyzed for chemical water quality. 

Samples were analyzed for inorganic 

chemical constituents by the Utah State 

University Laboratory for the Department of 

Agriculture and Food.  Results of these 

analyses are given in Table 4.  Although 

results are not presented in this report, the 

Department of Agriculture and Food also 

tested some samples for pesticides. 

 Principle constituents of note from 

the samples include calcium (Ca), 

magnesium (Mg), sodium (Na), chloride 

(Cl), and bicarbonate (HCO3). The pH, 

conductivity and sodium adsorption ratio 

(SAR) also are given for the laboratory 

samples. 

 Five of the wells sampled were 

sampled and reported previously for the 

USGS report (Baker, 1974).  Baker and Bar-

M Springs were also sampled and reported. 

Water quality differences between 1969 and 

present are not significant. 

 A comparison was made between 

laboratory measurements of conductivity 

and field measurements on the same 

samples.  It was found that field 

measurements averaged 82 percent of 

laboratory measurements.  Both field and 

laboratory measurements of conductivity are 

given, and duly noted, because of the 

relatively fewer labroratory samples. 

LOCOMOTIVE SPRINGS 

 

 The springs known collectively as 

Locomotive Springs include West, Baker, 

Bar-M, Teal, Off and Sparks Springs.  The 

USGS established gaging stations at these 

springs in conjunction with the 1974 report 

(Baker, 1974) and maintained them until 

1980 when they were discontinued.  Due to 

the flat topography, low velocities and 

operating conditions, it was and is difficult 

to establish and maintain measuring devices 

and recorders at the springs. 

 Wildlife Resources purchased and 

installed measuring devices and digital 

recorders in December 1993. Water Rights 

staff was consulted and assisted in 

installation of gaging stations at West, Bar-

M and Baker Springs. Manual 

measurements have been taken at Teal, Off 

and Sparks Springs.  The table below 

summarizes the methods of measurement 

and discharge of each spring as measured on 

July 20, 1994. 

 

Spring     Device       cfs 

West     2-48" Cipoletti weirs,      4.60 

     Telog Recorder 

Baker     48"Cipoletti weir,      0.94 

     Telog recorder 

Bar-M     2-36" Cipoletti weirs     3.78 

     Telog recorder 

Teal     Current meter      2.60 

Off     6" Parshall flume      0.52 

Sparks     6" Parshall flume.      0.00 

       11.84 

 

 Table 6 summarizes the manual 

measurements taken of Locomotive Springs 

by Wildlife Resources.  Digitally recorded 

measurements of flows from West, Baker 

and Bar-M springs are shown graphically in 

Figure 5. These records were averaged 

monthly and are given in Table 7. 

 The flows of Teal, Off and Sparks 

Springs are relatively undisturbed as they 
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flow down their natural channels toward 

East Lake.  Usually, flow from Sparks 

Spring doesn’t make it to the parshall flume.  

Teal Spring is relatively flat, with no real 

head to be measured by any means other 

than current meter. 

 Bar-M Spring is impounded by a 

dike with an overflow through two 36 inch 

cipolletti weirs.  A Telog recorder with a 

pressure transducer is installed in the pool 

near the weirs and is calibrated to record the 

depth of water going over the weirs.  At 

times the weirs have been blocked by debris 

that causes the water to back up, giving 

higher readings. 

 West and Baker springs are 

connected by a canal so the water may be 

diverted either direction to facilitate 

management of the impoundments.  This 

affects  flows reported for these springs.  Ice 

also may affect the reading at Baker Spring. 

 Originally, West Locomotive Spring 

was measured using an orifice plate and two 

sonar detectors to determine the difference 

between the two sides.  This was replaced 

by installing two 48 inch cipolletti weirs 

further downstream with a Telog recorder 

similar to Bar-M Spring.  There was a 

concern that the orifice plate was backing 

water up on the spring, possibly causing it to 

flow less. 

 In addition to measuring problems 

associated with the springs themselves, there 

were mechanical problems with the digital 

recording and data acquisition equipment, 

especially at West Locomotive Spring.  Data 

were lost when a battery was stolen.  

Problems also occurred with the laptop 

computer and software used to download 

data from the recorders. 
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Figure 1.  Location of Study Area 
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Figure 2.  Location Map of Curlew Valley 
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Figure 4.  Conductivity of Groundwater in Curlew Valley 
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Figure 6.  Water levels in Curlew Valley, Fall 1993
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Figure 7. Relative Drawdown of Selected Wells in Curlew Valley
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Figure 8. Historic Water Levels for Well (B-14-8)11aba near Snowville, Utah
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Figure 9. Historic Water Levels for Well (B-12-9)30cda near Locomotive Springs, Utah
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